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PURPOSE: To obtain a video signal whose contrast is 
improved through adaptively correcting brightness by 
making different input and output characteristics 
according to the value of the average brightness level of 
an input video signal. 

CONSTITUTION: An analog/digital converting part 10 
converts a video signal inputted in an analog signal 
configuration into a digital signal. An APL calculating part 
20 and a lookup table part 30 are connected with the 
output edge of the analog/digital converting part 10. The 
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from the analog/digital converting part 1 0, and 
calculates an nAPL value. The lookup table part 30 
corrects the output signal of the analog/digital 
converting part 1 0 by the APL value outputted from the 
APL calculating part 20, and outputs it The output 
signal of the lookup table part 30 is impressed to a 
digital/analog converting part 40, and. converted into an 
analog video signal. 
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♦NOTICES* 

Japan Patent Office is riot responsible for any 
damages caused by the use of this translation. 

l.This document.has been translated by computer. So the translation may not reflect the original 
precisely. 

2^i¥** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS -* . - ^ •' 

[Claim(s)] 

[Claim 1] A gradation compensator characterized by providing the following A histogram memory 
which memorizes a histogram of an image luminance si^al A histogram arithmetic circuit which 
considers an output signal of this histogram memory as an input, and extracts the feature of a histogram 
from this data A limiter and an adder circuit which is connected to an outgoing end of this histogram 
arithmetic circuit, and processes data of the above-mentioned histogram 'mempry An accumulation 
control register circuit and a normaUzation contrdl register circuit which were connected to an outgqing 
end of the above-mentioned histogram arithmetic circuit, respectively, A histogram accun^ulation circuit 
which inputs an output signal of the above-mentioned histogram memory, and an output signal of an 
accimiulation control register circuit, and carries out accumulation of the processed data of the above- 
mentioned histogram memory. An accumulation histogram memory which memorizes a result which . 
carried out accumulation, and a look-up table arithmetic circuit \vhich inputs an output signal of this 
accumulation histogram memory, and an output signal of a normalization control register circuit, and 
normalizes data of an accumulation histogram memory. Look-up table memory which memorizes this 
result of an operation, and a buffer in which it connects with an outgoing end of the above-mentioned 
histogram memory, and histogram data in front of 1 vertical-scanning period is stored. The constat 
twice circuit connected to an outgoing end of this buffer, an adder which adds output data of flie above- 
mentioned histogram memory, and output data of a constant twice circuit, and inputs this addition result 
into a histogram memory, and a timing-control circuit which controls each above-mentioned circuit 
[Claim 2] A gradation compensator characterized by providing the following A histogram memory . 
which memorizes a histogram of an image luminance signal A histogram arithmetic circuit which 
considers an output signal of this histogram memory as an input, and extracts the feature of a histogram 
from this data A limiter and an adder circuit which is connected to an outgoing end of this histogram 
arithmetic circuit, and processes data of the above-mentioned histogram memory An accumulation 
control register circuit and a normalization control register circuit which were connected to an outgoing 
end of the above-mehtioned histogram arithmetic circuit, respectively, A histogram accuniulation circuit 
which inputs an output signal of the above-mentioned histogram memory, and an output signal of an 
accumulation control register circuit, and carries out accumulation of the processed data of the above- 
mentioned histogram memory. An accumulation histogram memory which memorizes a result which 
carried out accimiulation, and a look-up table arithmetic circuit which considers an output signal of this 
accumulation histogram memory, and an output signal of a normaUzation control register circuit as an 
input, and normaUzes data of an accumulation histogriam memory. Look-up table memory which 
memorizes this result of an operation, and a buffer in which it connects with an outgoing end of the 
above-mentioned histogram memory, and histogram data in front of 1 vertical-scanning period is stored, 
A circuit which is connected to an outgoing end of the above-mentioned histogram memory, and detects 
change of an image scene, The constant twice circuit where an output signal of the above-mentioned 
buffer is considered as an input, and a value of a coefficient changes with the output signals of the 
above-mentioned image scene change detector. An adder which adds output data of the above- 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdLjpo 2/18/2004 



Page 2 of 2 



mentioned histogram memory, and output data of a constant twice circuit, arid inputs this addition result 
into a histogram memory, and a timing-control circuit 

[Claim 3] A gradation compensator characterized by providing the following A histogram memory 
which memorizes a histogram of an image luminance signal A histogram arithmetic circuit which 
considers an output signal of this histogram memory as an input, and extracts the feature of a histogram 
from this data A limiter and an adder circuit which is connected to an outgoing end of this histogram 
arithmetic circuit, and processes data of the above-mentioned histogram memory An accumulation 
control register circuit and a normaUzation control register circuit which were connected to an outgoing 
end of the above-mentioned histogram arithmetic circuit, respectively, A histogram accumulation circuit 
which considers an output signal of the above-mentioned histogram memory, and an output signal of an 
acciunulation control register circuit as an input, and carries out accumulation of the processed data of 
the above-mentioned histogram memory. An accumulation histogram memory which memorizes a result 
which carried oiit accumulation, and a look-up table arithmetic circuit which considers an output signal 
of this accimaulation histogram memory, and an output signal of a normalization control register .circuit 
as an input, and normalizes data of an accumulation histogram memory. An adder adding output data of 
this look-up table arithmetic circuit, and output data of the following constant twice circuit. Look-up 
table memory which memorizes output data of this adder, a buffer in which data in front of 1 vertical- 
scanning period of this look-up table memory is stored, said constant twice circuit which is connected to 
an outgoing end of this buffer and outputs the result of an operation to the above-mentioned adder, and a 
timing-control circuit . 

[Claim 4] A gradation compensator characterized by providing the following A histogram memory 
which memorizes a histogram of an image luminance signal A histogram arithmetic circuit which 
considers an output signal of this histogram memory as an input, and extracts the feature of a histograin 
from this data A limiter and an adder circuit which is coimected to an outgoing end of this histojgram 
arithmetic circuit, and processes data of the above-mentioned histogram memory An accumulation 
control register circuit and a normahzation control register circuit which were connected to an outgoing 
end of the above-mentioned histogram arithmetic circuit, respectively, A histogram accumulation circuit 
which considers a signal as an input and carries out acciunulation of the processed data of the above- 
mentioned histogram memory to an output signal of the above-mentioned histogram memory, and an 
output of an accumulation histogram register circuit. An accumulation histogram memory which 
memorizes a result which carried out accumulation, and a look-up table arithmetic circuit which 
considers an output signal of this accumulation histogram memory, and an output signal of a 
normalization control register circuit as an input, and normalizes data of an accumulation histogram 
memory. An adder adding output data of this look-up table arithmetic circuit, and output data of a 
constant twice circuit. Look-up table memory which memorizes output data of this adder, A buffer in 
which data in front of 1 vertical-scanning period of this look-up table is stored. The above-mentioned 
constant twice circuit which is connected to an outgoing end of this buffer and outputs the result of an 
operation to the above-mentioned adder, a circuit which detects change of an image scene which is 
connected to an outgoing end of the above-mentioned look-up table arithmetic circuit, and controls said 
coefficient of a constant twice circuit, and a tiiriing-control circuit 

[Translation done.] 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated'by computer. So the translation may not reflect the original 
precisely. 

2 . * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAP.ED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the gradation compensator used when amending the 
gradation of a video signal of a television receiver, a video tape recorder, etc. 
[0002] • , , ' 

[Description of the Prior Art] In recent years, by letting a video signal* pass to nonlinear ampUfier, in 
order to show an image more vividly with enlargement of a color-television receiving set, and high^ 
definition-izing, a gradation compensator amends the gradation of a video signal, and importance, has 
been attached to it in order to expand the dynamic range of the image on CRT, 
[0003] Below, the conventional gradation compensator is explained. Drawing 5 .shows the block 
diagram of the conventional gradation compensator. In draVsdng 5 , T is an A-D converter which changes 
an input luminance signal into digital value. 2 is a histogram memory which takes the luminance 
distribution of an input liraiinance signal, and an intensity level is made for frequency to go into the data 
to the address of memory generally. 3 is a histogram arithmetic circxiit, it computes average [ of an input 
luminance signal ], mode value, minimimi value, maximum, deflection coefficient, sober product, and 
black area etc. from the data of a histogram memory 2, calculate? ,each control value; such as limiter 
level, an aggregate value, an accimiulation start intensity level, an accumulation stop intensity level, and 
the maxiniimi intensity level, by the result, and outputs it to a limiter and an adder circiiit 5, the 
accumulation control register circuit 6, and the normalization control register circuit 7. A limit is added 
or above-mentioned limiter and adder circuit 5 perform an add operation so that it may not become with 
the data transmitted from the histogram arithmetic circuit 3 more than level with the data of a histogram. 
Data processing is finished while the address is generally accessed once. In case the above-mentioned 
accumulation control register circuit 6 asks for an accumulation histogram, the intensity level which 
begins the accumulation, and the intensity level which stops accumulation are given to it from the 
histogram arithmetic circuit 3, and it controls the histogram accumulation circuit 8. The above- 
mentioned histogram accuniulation circuit 8 accumulates the processed data of a histogram memory 2 . 
with the control signal of the accumulation control register circuit 6. 9 is an accimiulation histogram 
memory and memorizes the accumulation result of the histogram accxunulation circuit 8. An intensity 
level is made for frequency to go into the data to the address of memory generally. In case the above- 
mentioned normalization control register circuit 7 normalizes the data of an accumulation histogram and 
creates a look-up table, the maximimi intensity level of the output luminance signal after the 
normalization is given to it from the histogram arithmetic circuit 3, and it controls a normalization 
coefficient according to the value. 10 is a look-up table arithmetic circuit, and normalizes the data of the 
accimiulation histogram memory 9 based on the output signal of the normalization control register 
circuit 7. 1 1 is look-up table memory and memorizes the data normalized in the look-up table arithmetic 
circuit 10. An input intensity level is gone into the address of memory, and an amendment output 
intensity level is made to go into the data generally. 12 is a timing-control circuit and performs sequence 
of each operation, control of each memory, etc. 13 is a DA converter and changes into an analog value 
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the output luminance signal of the digital value amended by the look-up ta^ 

[0004] About the gradation amendment circuit constituted as mentioned above, the actuation is . 

explmned below. The wave of each part of operation is illustrated to dravdng 6 . 

[0005] First, the input Ivuninance signal a is inputted into A-D converter 1 , and it changes? into digital 

value, and outputs as a conversion input luminance signal b. A histogram memory 2 makes the address 

this conversion input limiinance signal b, and processes data in a limiter and an adder circuit 5 * 

Histogram distribution of the input luminance signal a can be taken by performing this actuation during 

the 1 vertical scanning. This is shown in drawing 6 (a). 

[0006] Next, the histogram arithmetic circuit 3 reads the data of a histogram memory 2 containing this 
histogram distribution, and average [ of an input Ixmiinance signal ], mode value, minimirai value, 
maximum, deflection coefficient, sober product, and black area etc. is calculated. And each control 
value, such as limiter level, an aggregate value, a start intensity level of accumulation count and a stop 
intensity level, and the maximum intensity level after normalization, is calculated from these .coxmt 
results, and these data is transmitted to a limiter and an adder circuit 5, the accumulation control register 
circuit 6, and the normalization control register circuit 7. 

[0007] Next, a limiter and an adder circuit 5 read data from a histogram memory 2, calculates a limiter 
( drawing 6 (b)), addition, etc. based on each data transmitted from the histogram arithmetic circuit 3 to 
each data, and outputs the result (amendment histogram data c) to the histogram accumulation circuit 8 
( drawing 6 (c)). Here, when an aggregate value is fixed, it becomes close to histogram flattening 
processing, so that it becomes [ an accumulation curve ] close to a straight line and is so small that the 
value is large ( drawing 6 (c), drawing 6 (d)). 

[0008] And with the accumulation start intensity level and accumulation stop intensity level which are 
given from the accumulation control register circuit 6, the histogram accumulation circuit 8 calculates 
the accumulation histogram data f of the amendment histogram data c about within the limits of it, and 
memorizes this result to the accumulation histogram memory 9. 

[0009] Next, the look-up table arithmetic circuit 10 reads data from the accumulation histogram memory 
9, it asks for a normaUzatipn coefficient so that it may be set to maximum output intensity-level h to 
which the maximum of that accumulation histogram data g is given from the normalization control 
register circuit 7, it calculates to all the accimiulation histogram data g by this coefficient, and, as a 
result, memorizes i in the look-up table mehiory 11 . At this time, actuation like automatic contrast 
control (ACL) and automatic bright control (ABL) can be performed by controlling maximum output 
intensity-level h. This actuation is shown in drawing^ (e). 

[0010] Next, the look-up table memory 1 1 reads that data by making the conversion input luminance 
signal b into the address, and outputs this data as an amendment output luminance signal j ( drawing 6 
(f) is the histogram of the amendment output luminance signal j.). And DA converter 13 changes and 
outputs this amendment output limiinance signal j to analog signal k. 

[001 1] The timing-control circuit 12 controls actuation of each circuit so that actuation of each part is 
performed to timing which was described above. (For example, refer to Japanese Patent Application No. 
No. 265393 [ one to ] concerning application of the same applicant "a gradation compensator") 
[0012] 

[Pr6blem(s) to be Solved by the Invention] However, with the above-mentioned conventional 
configuration, since each control signal computed in a histogram arithmetic circuit was the instantaneous 
value computed from histogram distribution of 1 vertical-scanning period, it had the trouble that the 
output luminance signal which these values were changed sharply, consequently was amended by the 
noise included in a video signal vibrated. 

[0013] This invention does not solve the above-mentioned conventional trouble, and while offering the 
gradation compensator which performs smooth amendment to which an amendment output luminance 
signal does not vibrate, it follows in footsteps of change of an image scene, and it aims at offering a 
gradation compensator which is not in an output response. 
[0014] 

[Means for Solving the Problem] In order to attain this purpose a gradation compensator of this 
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invention A histogram memory and a histogram arithmetic circuit connected to an outgoing end of this 
histogram memory, A limiter, an adder circuit, an accumulation control register circuit, and a 
normalization control register circuit which were connected to an outgoing end of this histogram 
arithmetic circuit, respectively, A histogram accumulation circuit where an outgoing end of the above- 
mentioned histogram rnemory and axi outgoing end of an accimiulation control register circuit were 
connected. An accumulation histogram memory connected to an outgoing end of this histogram 
accumulation circuit, A look-up table arithmetic circuit where an outgoing end of this accumulation 
histogram memory and an outgoing end of a normalization control register circuit were cormected. 
Look-up table memory which memorizes this result of an operation, and a buffer coimected to an 
outgoing end of the above-mentioned histogram memory. The constant twice circuit cormected to an 
outgoing end of this buffer, an output signal of the above-mentioned histogram memory, and an output 
signal of a constant twice circuit are inputted, and it consists of an adder by which an outgoing end was 
connected to ai^ input edge of a histogram memory, and a timing-control circuit. . 
[0015] Moreover, a histogram arithmetic circuit where a gradation Compensator of this invention was 
connected to an outgoing eiid of a histogram memory and this histogram memory, A limiter, an adder 
circuit, an accumulation control register circuit, and a normalization control register circuit which were 
connected to an outgoing end of this histogram arithmetic circuit, respectively, A histogram 
accumulation circuit where an outgoing end of the above-mentioned l^stogram memory and an outgoiiig 
end of an accumulation control register circuit were cormected. An accurhulatio^ histogram memory 
connected to an outgoing end of this histogram accimiulation circuit, A look-up table arithmetic circuit 
where an outgoing end of this accumulation histogram memory and an outgoing end of a normalization 
control register circuit were connected. Look-up table memory which memorizes the result of an 
operation not coming, and a buffer connected to an outgoing e^d of the aboye-mentioned histogram 
memory, respectively and an image scene change detector. The constant twice circuit where an outgoiiig 
end of the above-mentioned buffer was cormected to an input edge, and an outgoing end of an image 
scene change detector was connected to a coefficient control edge. An output signal of the above- 
mentioned histogram inemory and an output signal of a constant twice circuit are inputted, and an 
outgoing end consists of an adder coimected to an input edge of a histogram memory, and a timing- 
control circuit. 

[001 6] Moreover, a histogram arithmetic circuit where a gradation compensator of this invention was 
connected to an outgoing end of a histogram memory and this histogram memory, A limiter, an adder 
circuit, an accumulation control register circuit, and a normalization coiitrol register circuit which were 
connected to an outgoing end of this histogram arithmetic circuit, respectively, A histogram 
accumulation circuit where an outgoing end of the above-mentioned histogram memory and an outgoing 
end of an accumulation control register circuit were connected. An accimiulation histogram memory 
cormected to an outgoing end of this histogram accumulation circuit, A look-up table arithmetic circuit 
where an outgoing end of this accumulation histogram memory and an outgoing end of a normalization 
control register circuit were coimected, An adder which considers an output signal of this look-up table 
arithmetic circuit, and an output signal of a constant twice circuit as an input. It consists of look-up table 
memory connected to an outgoing end of this adder, a buffer in which an output of this look-up table 
memory is stored, a constant twice circuit coimected to an outgoing end of this buffer, and an input edge 
of the above-mentioned adder, and a timing-control circuit. 

[0017] Moreover, a histogram arithmetic circuit where a gradation compensator of this invention was 
connected to an outgoing end of a histogram memory and this histogram memory, A limiter, an adder 
circuit, an accumulation control register circuit, and a normalization control register circuit which were 
connected to an outgoing end of this histogram arithmetic circuit, respectively, A histogram 
accimiulation circuit where an outgoing end of the above-mentioned histogram memory and an outgoing 
end of an accumulation control register circuit were connected. An accumulation histogram memory 
connected to an outgoing end of this histogram accumulation circuit, A look-up table arithmetic circuit 
where an outgoing end of this accumulation histogram memory and an outgoing end of a normalization 
control register circuit were connected. An adder which takes the sum of an output signial of this look-up 
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table arithmetic circuit, and an output signal of a constant twice circxiit. Look-up table memory which 
considers an output signal of this adder as an input, A buffer in which an output of this look-up table 
memory is stored, and the constant twice circuit connected to an outgoing end of this buffer, and an 
input edge of an adder. It consists of an image scene change detector where it connected With an 
outgoing end of the above-mentioned look-up table arithmetic circuit, and the outgoing end was 
connected to a coefficient control edge of a constant twice circuit, and a timing-control circuit.* 
[0018] 

[Function] By these configurations, by letting the data of histogram distribution used in order to create a 
look-up table pass in a reciu-sive filter circuit, fluctuation of each control signal by the noise which the 
time constant of change of histogram distribution becomes large, and is included in the video signal 
inputted can be suppressed, consequently vibration of an amendment output luminance signal can be 
stopped. 

[0019] Moreover, even if each control signal is incorrect-detected and a look-up table vibrates greatly by 
a noise etc. by letting the data of a look-up table pass in a recursive filter circuit, smooth amendment can 
be performed with a feedback staffs time constant, without an amendment output luminance signal 
vibrating. 

[0020] Furthermore, by detecting change of an image scene and changing the coefficient of the constant 
twice circuit which constitutes a recursive filter circuit according to the rate of the change, when for 
example, an image scene changes rapidly, the delay of an output response can be abolished by setting 
the coefficient to 0. ' 
[0021] 

[Example] (Example 1) One example of this invention is explained hereafter, referring to a drawing. 
[0022] In dravvdng 1 , a histogram memory and 3 are histogram arithmetic circuits, and an A-D converter 
and 2 of 1 are the same as that of the conventional example. 21 is a buffer and stores the histogram data 
extracted before 1 vertical-scanning period. 22 is a constant ty/ice circuit and carries out the 
multiplication of the constant in the input signal supplied from a buffer 21 . 23 is an adder and performs 
addition with the output signal of the constant twice circuit 22, and the output signal of a histogram 
memory 2. The addition output signal is inputted into the histogram memory 2. Other circuitry is the 
same as that of drawing 5 . 

[0023] The actuation is explained about the gradation compensator constituted as mentioned above. 
First, before beginning 1 vertical-scanning period sample newly, the data already memorized by the 
histogram memory 2 is transmitted to a buffer 21, and the interior of a histogram memory 2 is cleared. 
Then, it newly samples. After the sampling of 1 vertical-scanning period is completed, the data of a 
histogram memory 2 is read one by one. And the data of the output-data r and the intensity level 
corresponding to this is read from a buffer 21, and the data s which carried out the multiplication of the 
coefficient which is the constant twice circuit 22 is added with an adder 23. The addition result t is 
vmtten in a histogram memory 2, and histogram distribution is updated. Henceforth, each control signal 
is computed based on this updated histogram distribution in the histogram arithmetic circuit 3, it asks for 
an accumulation histogram, and a look-up table is created. 

[0024] According to this example, fluctuation of the histogram distribution by the noise included in an 
input signal can be controlled a buffer 21, the constant twice circuit 22, and by fonriing an adder 23 as 
mentioned above. 

[0025] (Example 2) Next, it explains, referring to a drawing about the 2nd example of this invention! 
[0026] In drawdng 2 , as for a buffer and 22, a constant twice circuit and 23 are adders, and a histogram 
memory and 21 of 2 are the same as that of the configuration of drawdng 1 . Differing from the 
configviration of drawdng 1 is the point of having formed the image scene change detector 24, having 
connected the input edge to the outgoing end of a histogram memory 2, and having connected the 
outgoing end of the image scene change detector 24 to the coefficient control edge of the constant twice 
circuit 22. 

[0027] The actuation is explained about the gradation compensator constituted as mentioned above. 
Fundamental actuation is the same as that of an example 1. Differing from an example 1 compares the 
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minimum value of the present histogram first memorized by the minimum value and the histogram 
memory 2 of a histogram before accumulating in a buffer 21 in the image scene change detector 24, and 
it changes the coefficient of the constant twice circuit 22 according to the magnitude of the difference. 
For example, when the difference is large (i.e., when an image scene changes suddenly), a coefficient is 
set to 0, and it calculates based on the momentary histogram distribution memorized by the histogram 
memory 2. 

[0028] According to this configuration, it can amend a buffer 21, the constant twice circuit 22, an adder 
23, and by forming the image scene change detector 24, without the response of fhe final output being 
overdue by changing the coefficient of a feedback system, when ian image scene changes suddenly, 
[0029] In addition, in the image scqne change detectipr 24, although detection of change of an image 
scene was performed fi"om the minimum value of a histogram, it can cany out firom maximum, the 
average, etc. 

[0030] (Example 3) Next, it explains, referring to a drawing about the 3rd example of this invention. 
[003 1] In drawing 3 , 10 is a look-up table arithmetic circuit, 1 1 is look-up table memory, and it is the 
same as that of the conventional example. 34 is a buffer and stores the data of the look-up table memory. 
1 1 in fi-ont of 1 vertical-scanning period. 31 carries out the multiplication of the constant in the input 
signal supplied fi-om. a buffer 34 in a constant twice circuit. 32 is an adder and adds the output signal of 
the look-up table arithmetic circuit 10, and the output signal of the constant twice circuit 31. He is trying 
to supply the output signal of the adder to the look-^up table memory 11. Other configurations are the 
same as that of drawing-5 . 

[0032] The actuation is explaiiied about the gradation compensator constituted as mentioned above. In 
case renewal of sequential of the contents of the look-up table memory 1 1 is carried out, the data of the 
look-up table memory 1 1 in fi-ont of 1 vertical-scanning pqriod aheady stored is first transmitted to a 
buffer 34, and the interior of the look-up table memory 11 is cleared. Next, translation data u computed 
in the look-up table arithmetic circuit 1 0 is read one by one, and the data of the intensity level 
corresponding to this is read fi-om a buffer 34. The multiplication of the constant value which is the 
constant twice circuit 31 is carried out, and output-data t of a buffer 34 is added with translation data u, 
and, as a result, writes w in the look-up table memory 11. 

[0033] According to this configuration, the constant twice circuit 31 and an adder 32 constitute a 
recursive filter circuit, and vibration of a look-up table can be controlled with the tinie constant. 
[0034] (Example 4) Next, it explains, referring to a drawing about the 4th example of this invention. 
[0035] In drawing 4 , as for a buffer and 31, look-up table memory and 34 are [ a constant twice circuit 
and 32 ] adders, and a look-up table arithmetic circuit and 1 1 of 10 are the same as that of the 
configuration of drawing 3 . Differing fi-om the configuration of drawing 3 is the point of having formed 
the image scene change detector 33, having connected the input edge to the outgoing end of the look-up 
table arithmetic circuit 10, and having coimected the outgoing end of the image scene change detector 
33 to the coefficient control edge of the constant twice circuit 31. 

[0036] The actuation is explained about the gradation compensator constituted as mentioned above. 
Fimdamental actuation is the same as that of an example 3. Differing firom an example 3 compares with 
the corresponding maximxmi of the.difference of an intensity level the maximum of the difference which 
subtracted the intensity level which corresponds first fi-om the look-up table data computed from the 
histogram in front of 1 vertical-scanning period in the image scene change detector 33, and the look-up 
table data computed from the current histogram, and it changes the coefficient of the constant twice 
circuit 31 according to the magnitude of the difference. For example, when the difference is large (i.e., 
when an image scene changes suddenly), a coefficient is set to 0 and the instantaneous value u of the 
look-up table computed now is written in the look-up table memory 11. 

[0037] According to this configuration, a buffer 34, the constant twice circuit 3 1 , an adder 32, and by 
forming the image scene change detector 33, the coefficient of the constant twice circuit 31 is made 
small at the time of sudden change of an image scene, and it can amend, without the response of the 
final output being overdue by writing momentary detection data in a look-up table. 
[0038] In addition, in the image scene change detector 33, although detection oJf change of an image 
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scene was performed ftom the maximum of the difference of the data of a look-up table, it can also carry 
out from the inclination of a conversion cvirve, a tumoflf point, etc. 

[0039] 

[Effect of the Invention] The histogram arithmetic circuit where this invention was connected to the 
outgoing end of a histogram memory and this histogram memory as mentioned above. The limiter, the 
adder circuit, accimiulation control register circuit, and normalization control register circuit which were 
connected to the outgoing end of this histogram arithmetic circuit, respectively. The outgoing end of the 
above-mentioned histogram memory^ and the histogram accumulation circuit where outgoing end 
drawing connection of the accumulation control register circuit was made. The accumulation histogram 
memory connected to the outgoing end of this histogram accumulation circuit. The look-up table 
arithmetic circuit vvhere the outgping end of this accumulation histogram memory and the outgoing end 
of a normalization control register circuit were connected. The look-up table memory which rnemorizes 
this result of an. operation, and the buffer connected to the outgoing end of the above-mentioned 
histogram memory. By adding the constant twice circuit connected to the outgoing end of this buffer, 
output signal of the above-mentioned histogram memory, and the output signal of a constant twice 
circuit, and preparing the adder which supphes that addition result to a histogram memory, and a timing- 
control circuit Fluctuation of the histogram distribution by the noise included in* a video signal can be 
controlled, and the outstanding gradation compensator with which the.amended output signal does not . 
vibrate can be realized. . . 

[0040] Furthermore, a histogram memory and the histogram arithmetic circuit connected to tfie outgoing 
end of this histogram memory. The limiter, the adder circuit, accumulation control register circuit, and 
normalization control register circuit which were coniiected to the outgoing end of this histogram 
arithmetic circuit, respectively, The histogram accumulatiqn circuit where the outgoing end of an 
accumulation control register circuit was connected to the outgoing end of the above-mentioned 
histogram memory. The accumulation histogram memory connected to the outgoing end of this, 
histogram accumulation circuit. The look-up table arithmetic circuit where the outgoing end of this 
accumulation histogram memory and the outgoing end of a normalization control register circuit were 
connected. The look-up table memory which memorizes this result of an operation, and the buffer 
connected to the outgoing end of the above-mentioned histogram memory, respectively and an image 
scene change detector, The constant twice circuit where the output value of the above-mentioned buffer 
was connected to the input value, and the outgoing end of an image scene change detector was 
connected to the coefficient control edge, By adding the output signal of the above-mentioned histogram 
memory, and the ou^ut signal of a constant twice circuit, and preparing the adder which supplies the 
addition output as an input of a histogram memory, and a timing-control circuit According to change of 
an image scene, the delay of an output response can be abolished by changing the coefficient of a 
feedback system, and the outstanding gradation compensator which can perform gradatipn amendment 
which followed in footsteps of change of an image scene can be realized. 

[0041] Moreover, a histogram memory and the histogram arithmetic circuit connected to the outgoing 
end of this histogram memory. The limiter, the adder circuit, accumulation control register circuit, and 
normalization control register circuit which were connected to the outgoing end of this histogram 
arithmetic circuit, respectively. The histogram accimiulation circuit where the outgoing end of the 
above-mentioned histogram memory and the outgoing end of an accimiulation control register circuit 
were connected. The accumulation histogram memory connected to the outgoing end of this histogram 
accumulation circuit. The look-up table arithmetic circuit where the outgoing end of this accumulation 
histogram memory and the outgoing end of a normalization control register circuit were connected. The 
adder adding the output signal of this look-up table arithmetic circuit, and the output signal of a constant 
twice circuit. The look-up table memory connected to the outgoing end of this adder, and the buffer 
connected to the outgoing end of this look-up table memory. By preparing the constant twice circuit 
connected between the outgoing end of this buffer, and the input edge of an adder, and a timing-control 
circuit The fluctuation of the last look-up table which the look-up table by incorrect detection of each 
control signal flusters, and is written in memory as **** can be controlled, and the outstanding 
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gradation compensator which performs smooth gradation amendment can be realized. 
[0042] Furthermore, a histogram memory and the histogram arithmetic circuit connected to the outgoing 
end of this histogram memory. The limiter, the adder circuit, accumulation control register circuit, and 
normalization control register circuit which were connected to the outgoing end of this histogram 
arithmetic circuit, respectively. The histogram accumulation circuit where the outgoing end of the 
above-mentioned histogram memory and the outgoing end of an accvmiulation control register' circuit 
were connected, The accumulation histogram memory connected to the outgoing end of this histogram 
accumulation circuit. The look-up table arithmetic circuit where the outgoing end of this accumulation 
histogram memory and the outgoing end of a normalization control register circuit were connected. The 
adder adding the output signal of this look-up table arithmetic circuit, arid the output signal of a constant 
twice circuit, The look-up table memory connected to the outgoing end of this adder, and the buffer 
connected to the outgoing end of this look-up table memory , By preparing the constant twice circuit 
where the outgoing end of this buffer was connected between the input edges of an adder, and the image 
scene change detector connected between the outgoing end of the above-mentioned look-up table 
arithmetic circuit, and the coefficient control edge of a constant twice circuit According to change of an 
image scene, the outstanding gradation compensator which can perform high-speed gradation 
amendment which is not in an output response is realizable by changing the coefficient of a recursive 
filter circuit. 

[Translation done,] 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS^ ' • . 

[Brief Description of the Drawings] 

[Drawing 11 The block diagram of the gradation compensator in the 1st example of this invention 
[Drawing 21 The block diagram of the gradation compensator in the 2nd example of this invention 
[Drawing 31 The block diagram of the grjadation compensator in the 3rd example of this invention 
[Drawing 41 The block diagram of the gradation compensator in the 4th .example of this invention 
[Drawing 51 The block diagram of the conventional gradation compensator • 
[Drawing 61 The wave form chart explaining actuation of the conventional gradation compensator ' 
[Description of Notations] ' 

21 34 Buffer ' . ' 

22 Constant Twice Circuit * , . 

23 Adder / 

24 Image Scene Change Detector 

31 Constant Twice Circuit 

32 Adder 

33 Image Scene Change Detector 



[Translation done.] 
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